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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: 

• Page 12 line 9: "Transition Rage of Slant Image Edges" should be - 
Transition Range of Slant Image Edges ~ 

• Page 22 line 22: "ASIC should be - Application-Specific Integrated 
Circuit (ASIC) - 

Appropriate correction is required. 

Claim Objections 

2. Claims 1 1 and 12 are objected to because of the following infonmalities: 

• Claim 1 1 lines 9 and 10: "the difference signal" should be - the 
difference of the signals - 

• Claim 1 2 line 6: "the difference signal" should be ~ the difference of the 
signals - 

Appropriate correction is required. 



3. 



Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 
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The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains,. or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of canrying out his invention. 

4. Claims 14 and 27 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the Inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Re claims 14 and 27: the claim limitation "determining a variance value for a 
plurality of pixels around a selected pixel inside said window;" in claim 14 lines 6- 
7, and "determines a variance value for a plurality of pixels around a selected 
pixel inside said window" in claim 27 lines 4-5, does not have a proper written 
description in the original disclosure as set forth by 35 U.S.C. 112 first paragraph. 
However, the method disclosed in the original disclosure recite the step of 
determining the "mean" value of the pixel window instead of determining the 
variance value. Therefore, the examiner suggests replacing the limitation 
"variance value" with - mean value 

Appropriate correction is required. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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6. Claims 3-10, and 17-26 are rejected under 35 U.S.C. 112, second paragrapli, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

• Claim 3 recites the limitation "the luminance transition range" in line 4. 
There is insufficient antecedent basis for this limitation in the claim. 

• Claims 4-1 0 are dependent upon claim 3. 

• Claim 17 recites the limitation "the luminance transition range" in line 3. 
There is insufficient antecedent basis for this limitation in the claim. 

• Claim 18 is dependent upon claim 17. 

• Claim 19 recites the limitation "the luminance transition range" in lines 3-4. 
There is insufficient antecedent basis for this limitation in the claim. 

• Claim 20 is dependent upon claim 19. 

• Claims 21-24 are dependant upon claim 17. 

• Claim 25 recites the limitation "the original image signal f in lines 2-3. 
There is insufficient antecedent basis for this limitation in the claim. 

• Claim 26 is dependent upon claim 25. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty In the English language. 

8. Claims 1-4, and 15-18 are rejected under 35 U.S.C. 102(e) as being anticipated 

by Nagao (U.S. 6,628,842 B1). 

Re claim 1 : Nagao disclose a method of detail enhancement for an original 
image signal represented by a set of pixels, comprising the steps of: (a) detecting 
image pixels that belong to an image edge (FIG. 2 16b Col. 8 lines 58-61); (b) 
generating gain suppression factors for the detected pixels ("blur retaining 
coefficient" CBs(x,y), FIG. 2 16d, Col. 8 lines 58-61); and (c) performing image 
detail enhancement on the image pixels while selectively reducing enhancement 
of the detected image pixels relative to enhancement of other image pixels based 
on the gain suppression factors (Equation 23, FIG. 2 16i, Col. 12 lines 59-67 and 
Col. 13 lines 1-6). 

Re claim 2: Nagao disclose selecting enhancement gain factors for the image 
pixels (a, FIG. 3, Col. 19 lines 19-22); and combining the gain suppression 
factors with the corresponding enhancement gain factors to obtain adjusted gain 
factors (a* CBs(x,y)y, wherein the steps of performing image detail enhancement 
further includes the steps of performing image detail enhancement on the image 
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pixels based on the adjusted gain factors to selectively reduce enhancement of 
the detected image pixels (Equation 30, FIG. 2 16h, Col. 15 lines 52-56). 

Re claim 3, as understood: Nagao disclose detecting the center pixel location 
("pixel of interest", Col. 9 lines 40-42) and the length of the luminance transition 
range of the edge (20. "expansion of the density's dynamic range", Col. 16 lines 
23-31). 

Re claim 4, as understood: Nagao disclose for each pixel within the detected 
luminance transition range, generating a gain suppression factor {CBs(x,y)) based 
on: (i) the position of the pixel (x,y) within the luminance transition range, (ii) the 
enhancement gain factor (bo) for that pixel, and (iii) the luminance contrast across 
the edge by using the normalized edge intensity data (Ev) (See Col. 12 lines 1- 
14). 

Re claim 15: Nagao disclose a detail enhancement system for enhancing an 
original image signal represented by a set of pixels, comprising: (a) a detector 
that detects image pixels that belong to an image edge (16b, Col. 8 lines 58-61 ); 
(b) a generator that generates gain suppression factors for the detected pixels 
("blur retaining coefficient" CesiKy), 16d, Col. 8 lines 58-61); and (c) a detail 
enhancer that performs image detail enhancement on the image pixels while 
selectively reducing enhancement of the detected image pixels relative to 
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enhancement of other image pixels based on the gain suppression factors (See 
FIG. 2 16a, 16i, Equation 23. Col. 12 lines 59-67 and Col. 13 lines 1-6). 



Re claim 16: Nagao disclose the detail enhancer combines the gain suppression 
factors with selected enhancement gain factor to obtain adjusted gain factors (a* 
CBs(x,y)), and performs image detail enhancement on the image pixels based on 
the adjusted gain factors to selectively reduce enhancement of the detected 
image pixels (See FIG. 2 16i, Equation 30. Col. 15 lines 52-56). 

Re claim 17, as understood: Nagao disclose the detector detects the center pixel 
location (16b, Col. 9 lines 37-42) and the length of the luminance transition range 
of the edge (20, "expansion of the density's dynamic range". Col. 16 lines 23-31). 



Re claim 18, as understood: Nagao disclose the generator (20) generates a gain 
suppression factor ((Cesfx.y)) for a pixel within the detected luminance transition 
range based on: (i) the position of the pixel (x,y) within the luminance transition 
range, (ii) the enhancement gain factor (b©) for that pixel, and (iii) the luminance 
contrast across the edge by using the normalized edge intensity data {Ev) (see 
Col. 12 lines 1-14). 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 5, 6, 19 and 20 as understood are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nagao in view of Nakazawa et al. (U.S. 5,471,987). The 
teachings of Nagao have been discussed above. 

However, Nagao fails to disclose the steps and selection of the gain suppression 
factors such that detail enhancement at the center pixel location in the luminance 
transition range is suppressed more than neighboring pixels in the luminance transition 
range, wherein for pixel locations farther away from the center pixel location detail 
enhancement suppression is further reduced and the gain suppression factors are 
selected to essentially eliminate detail enhancement suppression for pixels outside the 
detected luminance transition range. 

Nakazawa et al. teaches the steps and selection of the gain suppression factors 
("weighting") such that detail enhancement at the center pixel location ("central pixel") in 
the luminance transition range is suppressed more than neighboring pixels in the 
luminance transition range ("mask region"), wherein for pixel locations farther away from 
the center pixel location detail enhancement suppression is further reduced (Col. 1 1 
lines 43-52) as recited in claims 5 and 19 , and the gain suppression factors are selected 
to essentially eliminate detail enhancement suppression ("occurrence of an artifact can 
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be prevented") for pixels outside the detected luminance transition range (Col. 12 lines 
12-21) as recited in claims 6 and 20 . 

Therefore, in view of Nakazawa et al., it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Nagao's system by 
incorporating the method steps of selecting the gain suppression factors such that detail 
enhancement at the center pixel location in the luminance transition range is 
suppressed more than neighboring pixels in the luminance transition range, wherein for 
pixel locations farther away from the center pixel location detail enhancement 
suppression is further reduced and the gain suppression factors are selected to 
essentially eliminate detail enhancement suppression for pixels outside the detected 
luminance transition range in order to inhibit the occurrence of artifacts in the border 
region of an image. 

11. Claims 11, 12, 25 as understood and 26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nagao in view of Curry (EP 920,190 A2). The teachings of 
Nagao have been discussed above. 

Nagao further teaches determining the steps of determining the difference 
between the original image signal f (li(x,y)) and the unsharp signal fi (ls(x,y)), wherein 
said difference represents image details; selectively boosting the difference signal such 
that enhancement of the difference signal at the detected pixel locations is reduced 
relative to enhancement of other image pixels based on the gain suppression factors 
(aAlBs(x,y)); and adding the boosted signal to the original signal to obtain a detail 
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enhanced" image signal g (l2(x,y), Col. 19 lines 66-67 and Col. 20 lines 1-5) as recited 
In claim 1 1 . and the enhanced image signal g is related to the original image signal fas: 
g = (f- fi)*K*a + f wherein: (f- fi) is the difference signal ("edge enhanced 
component", Col. 7 lines 27-32), K is the enhancement gain factor for the pixel ("blur 
retaining coefficient" CBs(x,y)f Col. 12 lines 49-55) and a is the gain suppression factor 
for the pixel (a, Col. 15 lines 53-56) as recited in claims 12 and 26 . 

Nagao further teaches the detail enhancer comprising: a difference node that 
determines the difference between the original image signal f and the unsharp signal fi 
(ls(x,y)), wherein said difference represents image details; a combiner that selectively 
boosts the difference signal based on the gain suppression factors such that 
enhancement of the difference signal at the detected pixel locations is reduced relative 
to enhancement of other image pixels (16f, Col. 15 lines 53-56); and a summing node 
that combines the boosted signal to the original signal to obtain a detail enhanced 
image signal g (16i, Col. 15 lines 53-56) as recited in claim 25 . 

However, Nagao fails to disclose the step of and the filter that perfomns a low 
pass filter function on the image signal f to generate an unsharp image signal fi. 

Curry teaches the step of and the filter that performs a low pass filter function on 
the image signal /"(Iin) to generate an unsharp image signal fi (Imask, FIG. 1, Col. 2 lines 
24-29) as recited in claims 1 1 and 25 . 

Therefore, in view of Curry, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Nagao's system by including the 
method step of and filter that performs a low pass filter function on the image signal f to 
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generate an unsharp image signal fi in order to suppress the noise component of the 
image. 

12. Claims 13, 14 and 27 as understood are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nagao in view of Furusawa et al. (U.S. 5,050,227). The 
teachings of Nagao have been discussed above. 

Nagao further teaches defining a two-dimensional window of pixels in the digital 
image ("array of NexNe pixels); defining a variance value for a plurality of pixels around 
a selected pixel inside said window (Col. 40-56) as recited in claims 14 and 27 . 

However, Nagao fails to disclose detecting image pixels that belong to a slant 
image edge, based on the variance value, determining if the selected pixel is in an edge 
region in the window; if the selected pixel is in an edge region, then determining if the 
selected" pixel is essentially a center pixel in a luminance transition range of a slant 
edge; and if the selected pixel is essentially a center pixel in a luminance transition 
range of a slant edge, then determining the length of the luminance transition range of 
the slant edge. 

Furusawa et al. teaches detecting image pixels that belong to a slant image edge 
(FIG. 8, Col. 7 lines 1-3) as recited in claim 13 . and determining if the selected pixel is in 
an edge region in the window (Col. 5 lines 43-52); if the selected pixel is in an edge 
region, then determining if the selected pixel is essentially a center pixel in a luminance 
transition range of a slant edge (Col. 5 lines 43-52); and if the selected pixel is 
essentially a center pixel in a luminance transition range of a slant edge, then 
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determining the length of the luminance transition range of the slant edge ("extending" 
Col. 4 lines 64-66) as recited in claims 14 and 27 . 

Therefore, in view of Furusawa et al., it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Nagao's system by 
incorporating the method steps of detecting image pixels that belong to a slant image 
edge and determining if the selected pixel is in an edge region in the window; if the 
selected pixel is in an edge region, then determining if the selected pixel is essentially a 
center pixel in a luminance transition range of a slant edge; and if the selected pixel is 
essentially a center pixel in a luminance transition range of a slant edge, then 
detemnining the length of the luminance transition range of the slant edge in order to 
reproduce an image which appears sharp and natural. 

Allowable Subject Matter 

13. Claims 7-10 and 21-24 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any intervening claims. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. La Rossa et al. disclose a Digital Image Processing Method for 
Edge Shaping, Takamori disclose a Method of and Apparatus for Enhancing image 
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sharpness and Hardie disclose a Gradient-Based Edge Detection Using Nonlinear Edge 
Enhancing Prefilters. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose M. Torres whose telephone number is 571-270- 
1356. The examiner can normally be reached on Monday thru Friday: 8:00am - 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jong-Suk (James) Lee can be reached on 571-272-7044. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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